Purpose
Systemic juvenile idiopathic arthritis (sJIA) is a complex inflammatory disease whose etiology remains unknown. sJIA is distinguished from other forms of juvenile idiopathic arthritis (JIA) by its characteristic features including requisite quotidian fever and salmon-colored, evanescent skin rash, but also by an absence of autoantibodies. Based on its unique phenotype among JIA subtypes, it has been suggested that sJIA may be autoinflammatory rather than autoimmune in nature, and consistent with this, sJIA is distinct among JIA subtypes for its inconsistently detectable association with HLA genes. In this study, we sought to use SNP genotyping in a large patient collection to identify sJIA susceptibility loci.
Methods
We genotyped 576 children fulfilling ILAR criteria for systemic arthritis and 366 control subjects free of sJIA or autoimmune disease. The collection included 205 cases and 210 controls from Cincinnati Children's Hospital, 185 cases from the repository at University of Manchester, 56 cases and 60 controls from University of Genova, 54 cases from Hacettepe University, 42 cases from the University of Utah, 34 cases from Stanford University, and 96 controls from Istanbul University. SNP genotyping was performed using Illumina Omni1M Quad v1.0 beadchips and iScan platform. Omni1M beadchip data from 60 unrelated CEU HapMap individuals were obtained through Illumina's iControlDB. SNP associations were evaluated using SNP & Variation Suite 7, excluding SNPs with call rates below 95%, minor allele frequencies below 0.05, or Hardy-Weinberg Equilibrium p below 0.001, producing a dataset of 690,672 SNPs in 576 cases and 426 controls. To address population stratification, we employed principal components (PC) analysis to identify and exclude samples with differing genetic backgrounds. We excluded 60 sJIA samples on this basis, reducing the size of the collection for final analysis to 516 cases and 426 controls. After correcting for the top 10 PCs, the genomic inflation factor reflected minimal population stratification (λ GC = 1.01).
Results
We identified 12 SNPs within HLA-DRB1 with PC-corrected associations that exceeded a stringent threshold for genome-wide significance (p < 5 x 10 -8 ). These SNPs were part of a larger group of 45 SNPs with p < 5 x 10 -5 in the MHC class II gene cluster. The effect size of the sJIA-associated SNPs ranged from odds ratios of 1.45 to 1.65. Notably, the effect size of this association is modest, 19 relative to the effect of associated HLA genes in other JIA subtypes and other autoimmune diseases. Figure 1 .
Conclusion
A large collaborative effort to identify sJIA patients and a careful genetic matching strategy have allowed us to clearly detect an association signal within the class II region of the MHC of sJIA patients, albeit with more modest effect sizes than those detected in other JIA subtypes. This suggests at least some contribution of autoimmunity to the pathogenesis of this complex disorder. 
